
ABSTRACT

Background: Medial collateral ligament (MCL) injuries are one of the most commonly treated knee pathol-
ogies in sports medicine. The MCL serves as the primary restraint to valgus force. The large majority of 
these injuries do not require surgical intervention.

Case Subject Description: A 30-year-old professional wrestling athlete presented to the clinic with acute 
complaints of right medial knee pain resulting from a traumatic valgus force. Physical exam revealed Grade 
3 MCL injury. Magnetic resonance imaging confirmed clinical diagnosis of a Grade 3 proximal MCL tear. 
This athlete had sustained a prior grade 3 ACL injury with Grade 3 distal MCL injury which required sur-
gery to reconstruct the ACL and repair the MCL 13 months prior, in November of 2015.

Outcomes: The subject was successfully treated with a series of three sequential Leukocyte Rich Platelet 
Rich Plasma (LR-PRP) Injections spaced evenly one week apart in addition to an early physical therapy 
regimen. The total treatment time was cut down from an expected 35-49 days to 31 days.

Discussion: When paired with the appropriate rehabilitation treatment progression, the use of LR-PRP 
injections in the treatment of an isolated MCL tear was beneficial for this subject.

Conclusion: The results of this case report indicate that the use of LR-PRP and early rehabilitation shows 
promise in treating an acute grade 3 MCL injury. Future research utilizing randomized controlled trials are 
needed.

Level of Evidence: Case Report, 4

Key Words: Knee, Leukocyte-Rich PRP, medial collateral ligament

I
J
S
P

T
CASE REPORT 

THE USE OF SERIAL PLATELET RICH PLASMA 

INJECTIONS WITH EARLY REHABILITATION TO 

EXPEDITE GRADE III MEDIAL COLLATERAL LIGAMENT 

INJURY IN A PROFESSIONAL ATHLETE: A CASE REPORT 

Michael S. Bagwell, PT, DPT, CMPT1

Kevin E. Wilk, PT, DPT, FAPTA2,3 
Ricardo E. Colberg, MD4

Jeffrey R. Dugas, MD5

1 Orthopaedic Sports Medicine PT Fellow, Champion Sports 
Medicine, Birmingham, AL

2 Associate Clinical Director, Champion Sports Medicine-
Physiotherapy Associates, Birmingham, AL

3 Director of Rehabilitative Research, American Sports 
Medicine Institute, Birmingham, AL

4 Non-Operative Orthopaedist, Andrews Sports Medicine & 
Orthopaedic Center, Birmingham, AL 

5 Orthopaedic Surgeon, Andrews Sports Medicine & 
Orthopaedic Center, Birmingham, AL

Confl icts of Interest: The authors of this case report do not 
have any confl icts of interest to disclose affecting the 
publication of the case report.

CORRESPONDING AUTHOR
Dr. Michael S. Bagwell 
805 St Vincent’s Dr., Suite G100
Birmingham, AL 35205 
E-mail: msbagwell@gmail.com

The International Journal of Sports Physical Therapy | Volume 13, Number 3 | June 2018 | Page 520
DOI: 10.26603/ijspt20180520



The International Journal of Sports Physical Therapy | Volume 13, Number 3 | June 2018 | Page 521

evaluate the ligament as well as ensure that the PRP 
is injected within the site of ligament injury. The 
treatment hypothesis was that the use of a three-
injection series of ultrasound guided leukocyte rich 
PRP (LR-PRP) injections in combination with an 
early physical therapy program would expedite the 
healing of the MCL and overall return to participa-
tion. The use of three injections was based on the 
non-invasive ability to monitor ligamentous healing 
via ultrasound imaging and the clinical expertise of 
the surgeon and physician performing the injections. 
The rehabilitation focused on immediate motion to 
facilitate collagen synthesis and alignment,13 pre-
venting further quadriceps muscle atrophy, restor-
ing lower extremity strength, as well as enhancing 
the neuromuscular stabilization of the knee and full 
body kinesthetic awareness. Bracing was used to in 
conjunction to help control valgus stress on the MCL 
outside of the clinic. 

CASE DESCRIPTION
A 30-year-old professional male wrestling athlete 
presented to the clinic 1/31/17 with acute com-
plaints of right medial knee pain resulting from a 
traumatic valgus force that occurred the previous 
night 1/30/17. The subject of this case report also 
trained aggressively with weight lifting exercises, 
cardiovascular exercise, and in Crossfit. The sub-
ject had a pertinent past medical history of a right 
ACL reconstruction with patellar tendon autograft, 
medial meniscus repair, and distal MCL repair with 
suture anchor fixation performed in November of 
2015. The subject was ambulating with a modified 
three point gait utilizing bilateral axillary crutches 
with antalgia and weight bearing as tolerated in 
a hinged knee brace locked at 0˚. Clinical exam 
revealed an active range of motion from 5-120˚, 2 
cm of swelling measured at the joint line, a nega-
tive Lachman’s exam with firm end feel, and a grade 
2+/3 positive valgus stress test at 5˚ and 30˚ of knee 
flexion. Strength testing and functional testing were 
deferred due to the acuity of the injury. The mag-
netic resonance imaging (MRI) depicted a proximal 
Grade 3 MCL tear in isolation. Due to the proxi-
mal location of the isolated injury, non-operative 
treatment, via an early physical therapy program, 
was chosen. In combination with the early physi-
cal therapy program, serial LR-PRP injections were 

BACKGROUND
Medial collateral ligament (MCL) injuries are one 
of the most commonly treated knee pathologies in 
sports medicine.1,2 The MCL serves as the primary 
restraint to valgus force at both 5˚ (57.4%) and 25˚ 
(78.2%) knee flexion.3 The large majority of these 
injuries do not require surgical intervention. Fur-
thermore, anatomically, a proximal injury is more 
favorable than a distal injury in regards to healing 
rate and regaining stability utilizing a conservative 
treatment approach.2 Shelbourne et al2 has classified 
these injuries as follows: Grade 1: No laxity with a 
solid endpoint, Grade 2: Some medial laxity and a 
firm endpoint, Grade 3: Complete disruption of the 
medial collateral ligament with substantial medial 
opening.2 Conservative care is the standard for 
grades 1 and 2 injuries. Treatment of grade 3 injuries 
remains controversial, however good outcomes have 
been reported with conservative care.5 Additionally, 
the treatment for distal versus proximal MCL inju-
ries does vary based on the extent of the injury, with 
distal grade 3 often requiring surgery.2 Holden et al4 
reported return after MCL injury in as early as 10 
days for Grade 1, and four weeks for a Grade 2. Kim 
et al.5 reported a five to seven week recovery period 
for a Grade 3 injury. A general rule of thumb with 
MCL injury recovery is two weeks off per grade, 
although time lost from sport can vary significantly 
depending on lesion location, treatment progres-
sion, and demands of the sport.5,6

Platelet rich plasma (PRP) injections are becoming 
an increasingly popular adjunct to non-operative 
treatment protocols. PRP is autologous blood drawn 
with the intent to concentrate platelet levels higher 
than physiologic levels, in which, the concentration 
is typically three to five times higher than physio-
logic baseline.7 Growth factors and other molecules 
are contained within the alpha granules of platelets 
that are involved in tissue repair and pain modula-
tion, among other functions.8-11 A few key factors 
found involved in tissue repair are transforming 
growth factor-beta 1 (TGF-B1), insulin-like growth 
factor (IGF), and, thrombospondin-1.11 PRP injec-
tions are initiated with intent to facilitate the heal-
ing cascade within the MCL due to the presence of 
growth factors they subsequently introduced to the 
site.12 The use of ultrasound to guide the PRP injec-
tion allows the physician performing the injection to 
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a staggered stance, shifting in an anterolateral and 
posterolateral direction on each leg. Partial squats 
were initiated on a force plate with visual biofeed-
back to emphasize symmetrical lower extremity 
loading. Class IV therapeutic laser treatment was also 
utilized each session for seven minutes at 13.5 Watts 
(LiteCure,Dover,DE). On day four post-injection, 
the intermediate phase was initiated for three more 
days. During this phase the subject was progressed 
to upright stationary bicycling, isotonic multi-hip 
machine hip abduction and extension strengthening 
exercises, seated hip internal and external rotation 
with elastic band resistance, hip bridging, double leg 
dynamic balance on an unstable foam surface, and 
double leg balance on a rocker board with light per-
turbations (Table 2). 

A second injection was performed seven days later 
(2/8/17) with simultaneous re-assessment of soft 
tissue integrity with the use of ultrasound imag-
ing (Figure 2). Once again this was followed by the 
acute phase rehabilitation for three days and again 
followed by a progression to the intermediate phase 
rehabilitation up until the next injection. The final 
injection of the series was performed seven days 
after (2/15/17) the second injection, with final visual 
assessment of the MCL (Figure 3). The final injec-
tion was followed by the acute phase rehabilitation 
for three days, then the intermediate phase rehabili-
tation for five days, followed by a gradual progres-
sion into the advanced phase rehabilitation began on 
day six after the third injection was completed.

performed, timed a week apart for three weeks total 
under the guidance of ultrasound.

TREATMENT PROGRAM
The initial LR-PRP injection was performed on 
2/1/17. Figure 1 depicts the soft tissue integrity of the 
MCL at the time of the initial LR-PRP injection (Fig-
ure 1). Immediately following the LR-PRP injection 
the rehabilitation process began in physical therapy. 
Weight bearing activity in the clinic was performed 
under the supervision of the physical therapist (PT) 
without bracing. Weight bearing activity outside of 
therapy took place in a hinged knee brace locked 
at 0˚ until adequate quad control was demonstrated 
during ambulation, without knee buckling.

The rehabilitation program was separated into three 
phases, the acute phase, the intermediate, and, the 
advanced phase. The first three days post-injection 
consisted of the acute phase rehabilitation (Table 
1). The acute phase rehabilitation consisted of ice 
for pain relief, passive range of motion (PROM) 
performed on the right knee by the physical ther-
apist (PT). Initial passive range of motion was 
performed 10-110˚. Neuromuscular electrical stimu-
lation (NMES) was used during quadriceps setting, 
straight leg raises, and 90-40˚ knee extensions via 
a hand trigger that allowed the patient to maintain 
constant muscle stimulus throughout the duration 
of each exercise repetition. Straight leg adduction 
raises were avoided in this phase to decrease valgus 
stress at the knee. Weight shifting was performed in 

Figure 1. Right MCL soft tissue integrity at the time of initial 
Leukocyte Rich-Platelet Rich Plasma injection on 2/1/17. The 
red arrow pointing towards MCL fi bers in disarray.

Table 1. Acute Phase rehabilitation following LR-PRP 
injection to the knee medial collateral Ligament
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The advanced phase rehabilitation was comprised 
of a progression into increased dynamic functional 
activity and strengthening. Cone marching drills 
were performed going forward, backwards and later-
ally. Running in the Alter G treadmill (Alter G, Fre-
mont, CA) was introduced, initially with one minute 
intervals of work and two minutes of rest, to continu-
ous running. A progression of weight resisted single 
leg strengthening was initiated in this phase along 
with a progression of dynamic single leg balance on 

unstable surfaces. Finally, lower extremity vertical 
and lateral plyometrics were also introduced during 
this phase (Table 3.) 

Cessation of treatment was determined by a clini-
cal exam, which included improved valgus stabil-
ity with firm end point, return of normal strength, 
completion of a functional rehabilitation program, 
satisfactory physical performance during dynamic 
functional activity, and close communication 
between the subject, the referring physician, and 
the physical therapist. 

OUTCOMES
The final range of motion measurements were 5-0-
140˚ on the right knee (affected knee) compared 
to 5-0-145˚ on the left knee (uninvolved knee). In 
total, treatment spanned 31 days, with the subject 
being discharged 32 days after the initial injury. The 
total treatment time was cut down from the average 
expected duration of 35 to 49 days5 before return to 
full activity, to 31 days. The subject demonstrated a 
non-antalgic symmetrical walking and running gait, 
negative valgus stress tests at both 5˚ and 30˚, weight 
bearing symmetry with squatting, and the ability to 
perform vertical and lateral plyometric jumps and 
hops without pain or apprehension. The subject was 
able to return to professional wrestling full time, 
unrestricted weightlifting, and training for Crossfit 
competition.

Table 2. Intermediate Phase rehabilitation following 
LR-PRP injection to the knee medial collateral Ligament

Figure 2. Right MCL soft tissue integrity at the time of the 
second Leukocyte Rich-Platelet Rich Plasma injection on 
2/8/17, The red arrow pointing to signs of tissue remodeling.

Figure 3. Right MCL soft tissue integrity at the time of the 
third and fi nal Leukocyte Rich-Platelet Rich Plasma injection 
on 2/15/17. The arrow pointing to further signs of tissue 
remodeling.
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DISCUSSION
MCL injuries are a commonly treated musculoskel-
etal pathology seen in orthopedic and sports medi-
cine clinics. A Grade 3 MCL injury is commonly 
associated with an absence from sport or full athletic 
participation for five to seven weeks as cited in the 
literature.5 When paired with the appropriate reha-
bilitation treatment progression, the use of LR-PRP 
injections in the treatment of an isolated MCL tear 
appears to have been beneficial for this subject. In 
the elite professional athlete, return to participation 
4 to 18 days sooner than expected, the cost effective-
ness of LR-PRP injections could be significant when 
lost wages, lost ticket sales, lost advertising costs, lost 
merchandise sales, and the cost of prolonged treat-
ment are considered. This is the second published 
case report to the authors’ knowledge examining the 

use of a series of three, evenly spaced, sequential 
injections.14 This is the first case report to outline 
the post-injection rehabilitation. The authors believe 
the expedited complete recovery of this subject back 
to high level sport activity was achieved due to sev-
eral key treatment interventions. It is believed the 
use of LR-PRP, with laser therapy15-17 and immediate 
motion created an optimal environment for healing. 
In addition, early lower extremity muscle strength-
ening diminished muscle atrophy, and the use of 
hip/core control exercises in combination with pro-
prioception and neuromuscular dynamic stabiliza-
tion drills promoted dynamic joint stability. 

Limitations of this case report include, a joint open-
ing measurement, via ultrasound imaging, was not 
obtained pre or post-treatment to provide further 
objective evidence of benefit. A validated patient 
reported outcome questionnaire was not utilized to 
track progression through rehabilitation. Strength 
testing via handheld dynamometry was not con-
ducted. A specific return to activity battery of tests 
such as Biodex testing, single leg press tests, and hop 
tests were not performed. Finally, this case report 
reflects a sample size of one and the results cannot 
be generalized. 

CONCLUSION
The use of LR-PRP injections is becoming more com-
mon place in the orthopedic and sports medicine 
practice. In this case report, the use of three serial 
LR-PRP injections in combination with an early 
rehabilitation program was shown to be beneficial 
for the treatment of an isolated Grade 3 MCL injury. 
Optimal timing of LR-PRP injections, dosing, and 
long term efficacy remains in question as well as the 
optimal timing and dosing of the rehabilitation regi-
men. Future research utilizing LR-PRP should inves-
tigate and outline both the injection protocol as well 
as the rehabilitation protocol used.
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